We report the results ofa proficiency surveyinto theaccuracy ofcholinesterase (EC 3.1.1.8) phenotypingundertakenby 12 laboratories over a three-yearperiod,duringwhich 21 samples of nine different genotypes were analyzed.Specimens from patients who were homozygous for the atypical variant AA or from UA and AF heterozygotes were identified withoutdifficulty, butthe less-well-recognized combinations AJ and AK were detected by only two and three laboratories, respectively. Some degree of difficulty was also experienced indifferentiating among UU, UF, and FS specimens. Clinically significant ascription errors occurred on 11 occasions. We recommend that detailed studies of cholinesterase status be undertaken only by laboratories experienced in the assay, those likely to be able to produce accurate results and offer appropriate advice.
samples of nine different genotypes were analyzed.Specimens from patients who were homozygous for the atypical variant AA or from UA and AF heterozygotes were identified withoutdifficulty, butthe less-well-recognized combinations AJ and AK were detected by only two and three laboratories, respectively. Some degree of difficulty was also experienced indifferentiating among UU, UF, and FS specimens. Clinically significant ascription errors occurred on 11 occasions. We recommend that detailed studies of cholinesterase status be undertaken only by laboratories experienced in the assay, those likely to be able to produce accurate results and offer appropriate advice. In an attempt to assess the ability of laboratories to determine accurately the cholinesterase genotype of human serum, an invitation was extended in 1979 to departments of clinical biochemistry to combine with St. James's University Hospital, Leeds, in a prolonged study of this problem (1). Eleven laboratories, three from North America and the remainder from the United Kingdom, responded. We report here the results obtained on 21 specimens that were analyzed by these laboratories from September 1979 to October Any laboratory reports not returned to St. James's by the time the succeeding specimen was ready for distribution were not included in any subsequent analyses of results and are classified here as "no report made."
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Materials and Methods
Distribution df Specimens and Reporting of Results
Methods for Establishing Cholinesterase Genotype
Of the 12 laboratories whose results are assessed here, two used the method of Dietz et al. 
Attribution of Correct Genotype
There being no absolute method of establishing the cholinesterase genotype of serum, attributions were made initially on the basis of laboratory results obtained at St. James's Hospital.
These were supported where possible by family studies, anesthetic history, and, in most cases, by consensus results obtained during the survey. AJ, AK, and JK ascriptions relied on repeated analyses in Leeds and in Hines, IL (Dr. A. A. Dietz, Hines VA Hospital), the results of which have been reported elsewhere (10) .
Results
The 21 samples distributed included three specimens each of the commonly recognized genotypes UU, UA, AA, AF, UF, and FS. In addition the less-well-recognized combinations AK, AJ, and JK were sent out once. Of the possible total of 252 reports, 12 were not returned and some laboratories did not join the scheme from the beginning, thus reducing the number available for analysis to 214. should have been so much difficulty in differentiating be-
tween the three combinations of the usual and the fluorideresistant variants.
There is no doubt that measurement of 1 (6) fluoride inhibition is difficult, prone to error in inexperi-
(20)
enced hands, and sensitive to operating temperature. In
(5) (5)
addition, the volume of serum available for analysis was ( small and there would be little chance to repeat tests if
(11) 7 (37)
results were inconclusive.
(5)
Possibly, more useful information in identifying UU 2 (15) homozygotes may be obtainable by use of propionylthiocholine for determination of enzyme activity than by other methods.
In our experience, this substrate gives rise to enzyme activities that are considerably easier to interpret than those obtained from benzoylcholine, which was used by nine of the laboratories here (4). However, the two laboratories that used propionylthiocholine for measurement of inhibitor numbers do not appear to have performed significantly better than those using other methods, although this may be a reflection of the small numbers of specimens.
Whether the performance of these laboratories as a group can be regarded as satisfactory is doubtful. Certainly 155 of the 226 analyses resulted in a correct ascription.
Of the remaining 71 analyses, 12 were not reported, and 18 were uncertain, which may have led, under routine conditions, to re-analysis on fresh samples of serum. Furthermore, if one looks closely at the incorrect ascriptions contained in Table   3 
No. (and %) typed
those occasions on which no report was made, in case this indicated some difficulty in the determination of genotype. There is, however, no evidence that the frequency of failure to report results was any higher for specimens that might have been expected to cause problems than for those that would not. All results that were not considered correct are summarized in Table 3 . The findings of the St. James's laboratory are included despite the fact that the survey was organized from here, because all specimens were unknown to the analyst at the time of investigation. However, the possibility of bias cannot be totally excluded, in that one of the criteria for selecting serum for distribution was the ease of analysis demonstrated when it was first presented for examination.
If the factors governing this vary among departments, then St. James's may have had some advantages over other participants.
Discussion
It is apparent from the results reported here that there is considerable variation in the ability of laboratories to identiQy accurately the various genetic combinations of cholinesterase. Although UA, AA, and AF were correctly ascribed on more than 80% of specimens (average 85%), the level of 
